Renal artery thrombosis secondary to sepsis-induced disseminated intravascular coagulation in acute pyelonephritis  by Lee, Jayoung et al.
Kidney Res Clin Pract 31 (2012) 242–245journal homepage: http://www.krcp-ksn.com
Kidney Research and Clinical Practice2211-9
ND lice
http://
n Corre
St. Ma
65-1, G
E-mailContents lists available at ScienceDirectCase ReportRenal artery thrombosis secondary to sepsis-induced disseminated
intravascular coagulation in acute pyelonephritisJayoung Lee, Hee Chul Nam, Boo Gyoung Kim, Hyun Gyung Kim, Hee Chan Jung,
Ji Hee Kim, Geun Seok Yang, Youn Jeong Park, Ka Young Kim, Yu-Seon Yun,
Young Ok Kim, Jihan Yu n
Department of Internal Medicine, College of Medicine, The Catholic University of Korea, Seoul, KoreaArticle history:
Received 6 February 2012
Received in revised form
13 April 2012
Accepted 11 June 2012
Available online 28 September 2012
Keywords:
Coagulation
Disseminated intravascular
Pyelonephritis
Renal artery
Sepsis
Thrombosis132/$ - see front matter & 2012. The Ko
nse (http://creativecommons.org/licen
dx.doi.org/10.1016/j.krcp.2012.09.003
sponding author. Department of Inter
ry’s Hospital, The Catholic University o
eumo-dong, Uijeongbu-shi, Gyeonggi-
address: styjh@catholic.ac.kr (J Yu).A b s t r a c t
There are some reports of renal vein thrombosis associated with acute pyelone-
phritis, but a case of renal artery thrombosis in acute pyelonephritis has not been
reported yet. Here we report a case of renal artery thrombosis which developed in a
patient with acute pyelonephritis complicated with sepsis-induced disseminated
intravascular coagulation (DIC). A 65-year-old woman with diabetes was diagnosed
with acute pyelonephritis complicated with sepsis. Escherichia coliwas isolated from
both blood and urine cultures. When treated with antibiotics, her condition
gradually improved. She suddenly complained of severe right ﬂank pain without
fever in the recovery phase. A computed tomography scan revealed right renal artery
thrombosis with concomitant renal infarction. Prophylactic anticoagulation therapy
was not suggested because of sustained thrombocytopenia and increased risk of
bleeding. Flank pain resolved with conservative treatment and perfusion of infarcted
kidney improved at the time of discharge. To our knowledge, this is the ﬁrst case of
renal artery thrombosis related to acute pyelonephritis with sepsis-induced DIC.
& 2012. The Korean Society of Nephrology. Published by Elsevier. This is an open
access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).Introduction
Renal artery thrombosis is a rare but serious clinical problem
because it frequently causes renal infarction. If perfusion of
kidney is not restored in time, the involved segment or whole
kidney may lose function. However, early diagnosis is not easy
because clinical presentation, such as hematuria or ﬂank pain, is
not speciﬁc. Therefore, understanding the risk factors and
having high suspicion are very important.rean Society of Nephrology. P
ses/by-nc-nd/4.0/).
nal Medicine, Uijeongbu
f Korea Medical College,
do, Seoul, Korea.Renal artery thrombosis is mainly associated with throm-
boembolism from heart, atherosclerosis, ﬁbromuscular dysplasia,
or cocaine abuse [1,2]. Renal artery thrombosis can also occur in a
hypercoagulable state [3–5]. There are some reports of renal vein
thrombosis associated with acute pyelonephritis [6–8], but renal
artery thrombosis related to acute pyelonephritis has not been
reported yet. Herein, we describe a case of renal artery throm-
bosis that developed during the recovery phase of acute pyelone-
phritis complicated with sepsis in a patient with diabetes.Case report
A 65-year-old woman presented to the emergency room
complaining of right ﬂank pain and fever. She has sufferedublished by Elsevier. This is an open access article under the CC BY-NC-
 Figure 1. Initial abdominal computed tomography scan. (A) Coronal section shows a focal wedge-shaped perfusion defect in the upper pole of
right kidney consistent with acute pyelonephritis. (B) Transverse section shows intact right renal artery without renal infarction.
Figure 2. Abdominal computed tomography scan on the 13th day of hospitalization. (A) A large perfusion defect is noted in the upper to mid
portion of the right kidney, suggesting renal infarction and (B) intravascular ﬁlling defect (arrow) is noted in the right renal artery.
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agents. Physical examination revealed the following: blood
pressure, 80/50 mmHg; temperature, 39 1C; pulse, 130 beats/
minute; and respiration rate, 20 breaths/minute. Knocking
tenderness was noted on the right ﬂank area. Her blood test
results were as follows: white blood cell (WBC) count,
23,400/mL; hemoglobin, 9.7 g/dL; platelet count, 97,000/mL;
C-reactive protein, 21.97 mg/dL; blood urea nitrogen, 35.3 mg/
dL; creatinine (Cr), 2.21 mg/dL; sodium, 142 mEq/L; potassium,
3.7 mEq/L; total protein, 4.8 g/dL; albumin, 2.4 g/dL; lactate
dehydrogenase (LDH), 472 U/L; and HbA1c, 9.8%. Prothrombin
time (PT) was found to be 17.5 seconds (international normal-
ized ratio or INR: 1.63, 46.8%) and activated partial thrombo-
plastin time (aPTT) increased to 52.8 seconds. Antithrombin III
level decreased to 70.5% and ﬁbrin degradation products
(FDPs) and ﬁbrinogen levels were elevated to 49.2 mg/mL and
429.3 mg/dL, respectively. Results of urinalysis revealed the
following: speciﬁc gravity, 1.028; pH: 5.0; traces of protein;
10–19 WBCs and 0–1 red blood cells (RBCs) per high power
ﬁeld. An electrocardiography test showed sinus tachycardia.
A KUB ﬁnding was nonspeciﬁc. To verify the cause of acute
abdominal pain, a contrast-enhanced abdominal computed
tomography (CT) scan was performed (Fig. 1). There was a
focal wedge-shaped perfusion defect in the upper pole of right
kidney, but no evidence of intravascular ﬁlling defect in renal
vessels was found. Escherichia coliwas isolated from both blood
and urine cultures. Under the diagnosis of right acute pyelone-
phritis complicated with sepsis, intravenous ceftriaxone 2 g per
day was administered. Five days later, her mental status
became drowsy, blood pressure fell to 80/60 mmHg, and fever
developed. A chest X-ray showed increased haziness on both
lower lung ﬁelds. Laboratory tests revealed the following: WBC
count, 27,800/mL; platelet count, 26,000/mL; and Cr 0.8 mg/dL.
To rule out pneumonia, a chest CT scan was performed, which
revealed passive atelectasis in both lungs, but no evidence of
pneumonia. An echocardiography showed mildly decreased
cardiac wall motion and left ventricular dysfunction (ejectionfraction: 47%), but no evidence of thrombus in all cardiac
chambers. With the impression of septic shock combined with
acute heart failure, diuretics and inotropes were administered,
and antibiotics were changed to piperacillin sodium 4 g and
tazobactam 0.5 g every 8 hours. Her clinical course gradually
improved after changing antibiotics. On the 13th day of
hospitalization, she complained of sudden onset of severe right
ﬂank pain and tenderness. Urinalysis revealed 1–4 WBCs and
5–9 RBCs per high power ﬁeld. The level of LDH increased to
1768 U/L. An abdominal CT revealed newly developed large
perfusion defect in the upper to mid portion of the right kidney
and intravascular ﬁlling defect in the right renal artery (Fig. 2).
To evaluate coagulation defects, additional laboratory tests
were carried out which revealed the following: PT, 12.3 s
(INR: 1.14, 78.3%), aPTT, 23.8 s; antithrombin III, 84.7%; FDP,
19.5 mg/mL; ﬁbrinogen 4500 mg/dL; and factor assay V, 81%.
Proteins C and S were normal and lupus anticoagulant Ab was
not found. On the 16th day of hospitalization, the patient’s
ﬂank pain resolved and hematuria disappeared. A follow-up
abdominal CT scan demonstrated that the perfusion defect in
the right kidney and the size of right renal artery thrombus
were partially regressed. The patient was discharged on oral
antibiotics in a healthy condition on 22nd day.Discussion
In this report, renal artery thrombosis was observed in the
recovery phase of acute pyelonephritis and septic shock. The
patient has suffered from diabetes for 20 years, but did not have
other risk factors for arterial thrombosis. Although the cause of
renal artery thrombosis is not fully understood in this case,
several mechanisms are suggested. Arterial thrombosis can occur
in the condition of endothelial damage, hypercoagulable state,
kidney transplantation, or thromboembolism from heart. Mostly,
it is generated in the heart with arrhythmia, valvular heart
disease, or ischemic heart disease. This patient had normal sinus
J Lee et al / Renal artery thrombosis secondary to sepsis-induced DIC244rhythm. There was no paroxysmal atrial ﬁbrillation or arrhythmia
in intensive care unit measurements. In addition, no cardiac
abnormality or intracardiac thrombus was found in the echocar-
diography. There was no abnormality in protein C/S activity or
factor V Leiden mutation. Therefore, it is not likely that the
hypercoagulability and emboli from heart contribute to the
thrombus formation. Because she has suffered from diabetes for
20 years, atherosclerosis could have contributed to arterial
thrombosis formation, but no thrombus or stenosis was noted
on initial abdominal CT scan.
In this report, the patient had acute pyelonephritis and
sepsis-induced disseminated intravascular coagulation (DIC).
Biochemical markers revealed low platelet count and pro-
longed PT, aPTT, and elevated ﬁbrinogen levels, which were
consistent with DIC criteria.
There were instances where an autopsy examination
revealed the precipitation of ﬁbrin thrombi in multiple organs
of cases with DIC disorder [9]. While kidney was involved in 15
of the 22 cases studied (68%), most of the cases involved veins
or small vessels such as arterioles. However, only one case that
had Gram-negative pneumonia-associated DIC had renal artery
involvement. However, there was an aneurysmal change in the
renal artery, which could contribute to thrombus formation.
Sepsis is often associated with hemostatic abnormalities
ranging from isolated thrombocytopenia, hypercoagulabi-
lity to DIC. In sepsis-associated DIC, the key event is the sys-
temic inﬂammatory response to the infectious agent. DIC is
frequently associated with Gram-negative bacterial infection
but it can occur with a similar incidence in Gram-positive
infection. Results of several studies have shown that patients
with severe infection are at increased risk of venous throm-
bosis and pulmonary embolism [10,11]. Also, there were
several reports on renal vein thrombosis associated with
pyelonephritis [6–8]. However, there has been no report on
renal artery thrombosis associated with acute pyelonephritis
and sepsis-induced DIC.
In sepsis-induced DIC, thrombus formation can be explained
in three mechanisms and they are as follows: (1) upregulation
of procoagulant pathway, (2) downregulation of physiologic
anticoagulants, and (3) suppression of ﬁbrinolysis. In this
case, renal artery thrombosis occurred in the recovery
phase of septic shock and thrombocytopenia. Increased
platelet production can lead to increased immature platelet
count and there is evidence that immature platelet fraction
was increased in DIC [12]. The percentage and absolute
number of reticulated platelet were elevated in patients
with thrombosis [13]. As immature platelets have more
COX-2 and thromboxane than normal platelets, the rapid
platelet generation could have contributed to thrombogen-
esis. In addition, diabetes could have been an aggravating
factor for platelet aggregation. Besides coagulopathy due to
sepsis-associated DIC could have also contributed to the
thrombus formation.
In cases of renal infarction, reperfusion therapy is useful
within 12 h of onset time. Possible options for reperfusion
therapy are intra-arterial thrombolytics, percutaneous
angioplasty, systemic thrombolytics, and surgery. The suc-
cess of intra-arterial thrombolytics and percutaneous angio-
plasty does not warrant recovery of renal function. Systemic
thrombolytics may be helpful but have not been fully
studied. Anticoagulation is still a controversial subject. In
the process of getting informed consent from patient, we
explained the treatment options, their possible side effectsand complication. Considering the bleeding risk and possible
unwanted results from thrombolytic therapy, we decided
not to do thrombolytic therapy. A follow-up CT scan revealed
improved renal perfusion and decreased Cr levels. If the
thrombolytic therapy had been done in a timely manner, the
improvement of kidney perfusion might have been more
dramatic. The patient was discharged with improved general
condition.
In this case, we encountered the matter of prophylactic
anticoagulation during sepsis-induced DIC to prevent thrombosis.
According to the Italian Society for Haemostasis and Thrombosis,
the use of antithrombin, gabexate, plasma exchange, or throm-
bomodulin was not suggested for patients with DIC secondary to
severe sepsis. Also, the use of unfractionated heparin or low-
molecular weight heparin was not suggested except for throm-
boembolic prophylaxis in patients at high risk who do not have
active bleeding [14]. Currently, activated protein C is the only
approved therapy in the United States for sepsis complicated by
DIC [15]. In this case, the patient was not at high risk for
thrombosis. Therefore, prophylaxis was not administered.
Renal infarction is clinically important because it can
compromise kidney function. However, diagnosis is not easy
due to its nonspeciﬁc clinical presentation. In most cases of
DIC, thrombosis occurs in venous system or small arteries.
Therefore the possibility of renal infarct might be missed. This
report suggests that in a patient with sepsis and improving
thrombocytopenia, acute thrombosis can not only occur in
microvessels, but can also occur in large arteries such as the
renal artery. Therefore, we conclude that if there is a sudden
onset of abdominal or ﬂank pain, special concern regarding
possible renal infarction is warranted.Conﬂict of interest
No conﬂict of interestReferences
[1] Sinnamon K, McNally D, Harty J: Fibromuscular dysplasia pre-
senting as renal infarction. Kidney Int 72:1295–1296, 2007
[2] Hoefsloot W, de Vries RA, Bruijnen R, Bosch FH: Renal infarction
after cocaine abuse: a case report and review. Clin Nephrol
72:234–236, 2009
[3] Rysava´ R, Zabka J, Peregrin JH, Tesar V, Merta M, Rychlik I: Acute
renal failure due to bilateral renal artery thrombosis associated
with primary antiphospholipid syndrome. Nephrol Dial Trans-
plant 13:2645–2647, 1998
[4] Le Moine A, Chauveau D, Gru¨nfeld JP: Acute renal artery
thrombosis associated with factor V Leiden mutation. Nephrol
Dial Transplant 11:2067–2069, 1996
[5] Nishimura M, Shimada J, Ito K, Kawachi H, Nishiyama K: Acute
arterial thrombosis with antithrombin III deﬁciency in nephrotic
syndrome: report of a case. Surg Today 30:663–666, 2000
[6] Kumar S, Singh SK, Mavuduru RS, Acharya NC, Agarwal MM,
Jha VK, Mandal AK: Acute pyelonephritis with renal vein and
inferior vena cava thrombosis in a case of hyperhomocysteinemia.
Int Urol Nephrol 41:185–188, 2009
[7] Lee HJ, Jung MH, Jeong HK, Kim JJ, Mo EY, Kim YK, Song HC, Choi EJ:
A case of acute pyelonephritis complicated with renal vein throm-
bosis. Korean J Nephrol 28:63–66, 2009
[8] Harris LA, Van Every MJ, Fundell LJ: Acute bilateral renal vein
thrombosis secondary to sepsis from pyelonephritis. Int Braz J
Urol 38:132–134, 2012
Kidney Res Clin Pract 31 (2012) 242–245 245[9] Robboy SJ, Major MC, Colman RW, Minna JD: Pathology of
disseminated intravascular coagulation (DIC). Analysis of 26
cases. Hum Pathol 3:327–343, 1972
[10] Smeeth L, Cook C, Thomas S, Hall AJ, Hubbard R, Vallance P: Risk
of deep vein thrombosis and pulmonary embolism after acute
infection in a community setting. Lancet 367:1075–1079, 2006
[11] Alikhan R, Spyropoulos AC: Epidemiology of venous thromboem-
bolism in cardiorespiratory and infectious disease. Am J Med
121:935–942, 2008
[12] Hong KH, Kim HK, Kim JE, Jung JS, Han KS, Cho HI: Prognostic
value of immature platelet fraction and plasma thrombopoietin
in disseminated intravascular coagulation. Blood Coagul Fibrinolysis
20:409–414, 2009[13] Rinder HM, Schuster JE, Rinder CS, Wang C, Schweidler HJ, Smith
BR: Correlation of thrombosis with increased platelet turnover in
thrombocytosis. Blood 91:1288–1294, 1998
[14] Di Nisio M, Baudo F, Cosmi B, D’Angelo A, De Gasperi A, Malato A,
Schiavoni M, Squizzato A: Italian Society for Thrombosis and
Haemostasis: Diagnosis and treatment of disseminated intravascular
coagulation: Guidelines of the Italian Society for Haemostasis and
Thrombosis (SISET). Thromb Res 129:e177–e184, 2012
[15] Hook KM, Abrams CS: The loss of homeostasis in hemostasis:
new approaches in treating and understanding acute dissemi-
nated intravascular coagulation in critically ill patients. Clin
Transl Sci 5:85–92, 2012
